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INTERNATIONAL PRELIMINARY Dr-r/ni<n9jnnM9 
EXAMINATION REPORT International application No. PCT7DK0Z/UUB J« 

I. Basis of the report 

1 With regard to the elements of the international application (Replacement sheets which have Jeen ^mfehed to 
' ES oEe /n response to an invitation under Article 14 are referred to in ^report as originally filed 
ahd^enotan^ this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 



Description, Pages 

-1 .29 as originally filed 
Claims, Numbers 

1 . 50 received on 03.1 1 .2003 with letter of 31 .1 0.2003 
Drawings, Sheets 

1/13-13/13 as originally filed 

2 With reaard to the language, all the elements marked above were available or furnished to this Authority in the 
language S which the international application was filed, unless otherwise indicated under th.s item. 

These elements were available or furnished to this Authority In the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 and/br 55.3). 

3 With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5 □ This report has been established as if (some of) the amendments had not been made, since they have 
been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 



1. Statement 
Novelty (N) 



Yes: Claims 1-50 
No: Claims 



Inventive step (IS) Yes: Claims 1-50 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-50 

No: Claims 



2. Citations and explanations 
see separate sheet 
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1. Reference is made to the following documents: 

D1 : US-A-4 1 68 431 (HENRIKSEN INGE B) 1 8 September 1 979 (1 979-09-1 8) 
D2: WO 01 29557 A (HANSEN PER WAABEN ;FOSS ELECTRIC AS (DK)) 26 

April 2001 (2001-04-26) cited in the application 
D3: US-A-5 933 792 (ANDERSEN HANS VILLEMOES ET AL) 3 August 1 999 

(1999-08-03) cited in the application 
D4: US-A-6 1 28 544 (SABY CLAUDE ALAIN ET AL) 3 October 2000 (2000-1 0- 

03) 

D5: US-A-4 866 644 (SHENK JOHN S ET AL) 1 2 September 1 989 (1 989-09-1 2) 

2. The invention relates to methods and devices for providing a correcting for a slave 
instrument used for measuring properties of an object by exposing the object to 
electromagnetic radiation. To this end, sets of responses are obtained with said 
slave instrument and a master instrument for a plurality of stable objects and, 
based on these sets of responses, a correcting function is determined which is a 
sum of a plurality of terms, each term being a product of a correcting coefficient 
and powers of responses of the slave instrument, wherein each response being 
raised to a power being a positive or negative real number, or zero. 

3. Such a correcting function is neither disclosed in nor suggested by the available 
prior art. 

Document D4 reveals a process for monitoring and controlling a slave analyzer, 
including the steps of feeding standard samples having a known characteristic to a 
master analyzer and the slave analyzer, and generating a transfer algorithm 
relating the slave signals to the master signals. This algorithm calculates 
coefficients that are obtained via a Fourier transform. 

Document D5 differs from D4 in that as the "transfer algorithm" determines a 
Waveshift between the slave instrument and the master instrument. In D3, a 
simple linear correction is carried out. 

Document D2 only describes a method and apparatus for determining properties 
of a medium, wherein one generates for each area of the medium a plurality of 
values corresponding to products of high and low absorbances obtained by 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-Aprtl 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/DK02/00839 
EXAMINATION REPORT - SEPARATE SHEET 

exposing said medium to two X-rays beams having two energy levels. As to 
document D1 , it shows the use of a set comprising one or more stable objects 
made of two different chemical compositions which are substantially stable. 

4. In summary, for all these reasons, the subject-matter of the claims is novel and 
inventive, so that the present application meets the requirements of Articles 33 (2) 
and (3) PCT. 
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CLAIMS 

1. A method of providing a correcting for a slave instrument, of the kind measuring 
properties of an object by exposing the object to electromagnetic radiation, in particular X- 
5 rays, in at least two spectral ranges and obtaining one or more object responses thereto, 
the responses being based on detecting attenuation and/or reflection and/or scatter of the 
electromagnetic radiation in/from the object by use of one or more detectors and are 
obtained in a form where they express properties either directly or via a transformation, 
said method of correcting comprising 
10 - obtaining, for a plurality of stable objects, a set of responses comprising one or 

more pair of related responses (Q low s and.Q hIgh s ) representing measurements in the 
at least two spectral ranges performed with the slave instrument and a set of 
responses, comprising one or more pair of related responses (Q low m and Q h i 9h m ) 
representing measurements in the at least two spectral ranges performed with a 
15 master instrument, 

to each pair of related responses (Q 1(W S and Q hIgh s ) of the slave instrument 
corresponds a pair of related responses (Q tow m and Qhigh m ) of the master 
instrument. 

and to each element in each pair of responses (Qiow 8 and Qwgh^ofthe 
20 slave instrument corresponds an element in the corresponding pair of 
responses (Q low m and Q W gh m > of the master instrument; 
- determining based on the sets of responses a correcting function being a 
functional relationship between a ratio of related responses of the master 
instrument and a sum of a plurality of terms, each term being a product of a 
25 correcting coefficient (B,) and powers of related responses (Q lw s and Q h[g h S ) of the 
slave instrument, wherein each response being raised to a power being a positive 
or negative real number, or zero, thereby determining a first set of correcting 
coefficients (B 0 ; B-,; B 2 ) being multiplied on each of the terms; 

and 

30 - storing the first set of correcting coefficients <B 0 ; B,; B 2 ) in memory means 

included in or adapted for communication with data processing means included in 
or adapted for communication with the slave instrument. 



35 
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2. A method according to claim 1, wherein, initially, at a manufactures site 

measuring the plurality of stable objects on a master instrument, thereby obtaining 
the set of responses representing measurements performed with the master 
instrument (Q to w m and QhigO. 

storing the set of responses (Q low m and Q high m ) as a set of constant values in 
memory means, which is accessible from a slave instrument, when measuring the 
corresponding stable objects on a slave instrument in order to carry out a. method 
of providing a correcting according to claim 1. 

3 A method according to claim 2, wherein the set of responses measured by the master 
instrument is stored in memory means included in or adapted for communication with data 
processing means included in or adapted for communication with the slave instrument. 

15 4. A method according to claim 1 , 2 or 3, wherein the determination of the correcting 
function being based on a regression method. 

5. A method according to claim 4, wherein the regression method is selected from the 
group consisting of principal component regression, multiple linear regression, partial 
20 least squares regression, and artificial neural networks. 

6 A method according to any of the preceding claims, wherein the correcting function 
comprising a plurality of terms of the following form Q l0 „ n1 * Qh> 9 h m1 wherein n1 and m2 are 
real numbers and/or integers, and n1 is positive. 



25 



7. A method according to claim 6. wherein the correcting function comprising at least 
three of the following terms: Q tow . Qhigh. Qicw 2 , Qhigh 2 and Q IO w / Qw 9 h • 

8. A method according to claim 6, wherein the correcting function comprising at least 
30 three of the following terms: Q tow * Qngh; Qiow 2 *Qhigh.; Qiow * Qhigh 2 ; Q.™ 2 /Qhigh; Q.ow / Qhigh 2 ; 

Qtow 2 /Qhigh 2 ! Qfcw 2 1 QhiSh 2 - 
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9.-A method according to any of the preceding claims, wherein the correcting function is of 
the form: 

%- = B,QU + B 2 Q s high +B3QU. 2 +B 4 Q s hi8h 2 +B s QL.Q s hiB h + B 6 Q? 0W 2 Q s hiBb +B 7 Qt 0W Q s hiBll 2 

QhlBh 

, TQ QlQW . P Q'lW ■ P + B„ OZZ- 

Qwgh Qhiei. Q hi8h L y "«*J 



+ B, 



10. A method according to any of the preceding claims, further comprising determining 
based on the sets of responses a further correcting function being a functional relationship 
between responses of the slave instrument (Ob*' or Q hlgh s ) and related responses (Q low m 
or QwgtT). of the master instrument, thereby determining a second set of correcting 

10 coefficients (a; p). 

11. A method according to claim 10, wherein the further correcting function being a 
functional relationship between a high energy response of the slave instrument (Q high s ) 
and the related high energy response (Qh& h m ) of the master instrument. 

15 

1 2. A method according to claim 1 1 , wherein the further correcting function is determined 
by use of univariate linear regression. 

13. A method according to claim 12, wherein the further correcting function being of the 
20 form Qhigh m = a Qwgh S + P- 

14. A method according to any of the preceding claims, wherein the set of responses for 
the master instrument and the set of responses for the slave instrument each comprise 
one pair of related responses for each stable object comprised in the plurality of stable 

25 objects. 

15. A method according to any of the preceding claims, wherein the related responses are 
obtained based on measuring on objects being conveyed. 

30 16. A method according to any of the preceding claims, wherein each of the responses 
(Q) is an intensity (I), if necessary corrected with respect to dark current of the detectors. 
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17. A method according to any of the claims 1-15, wherein each of the responses is a 
transmittance (T) being derived from intensity as a ratio between intensity resulting from 
measuring on an object and reference intensity. 

5 1 8. A method according to any of the claims 1-15, wherein each of responses is an 
absorbance being defined as the negative logarithm to a transmittance (A=-log(T)) such 
as logarithm base 10, the natural logarithm, or any other logarithmic function. 

19. A method according to any of the claims 1-15, wherein the responses for both the 
10 master and the slave instruments are absorbances being determined by calculating 

1 I*0«w)-Id-kO°w) j h ' Eb L 1 B ,v (high) -I^ (high) J 

wherein the intensities (I) are obtained »n a measuring region of the master instrument 
respectively the slave instrument by: 

exposing the object in the measuring region to low and high X-ray energies and 
15 detecting with detectors the intensities l samp ie(low) and l sa mpie(high) respectively 

detecting the intensities U*(low) and t d am(high) from said detectors when no 
radiation reaches them; 



A low =-log 



10 



and 



20 



exposing said detectors to the low and high X-ray energies signals when no object 
is present in the measuring region and detecting Uflow) and lair(high).. 



20. A method according to any of the claims 1-15. wherein each of the responses is a 
reflectance (R) expressing the reflectance from the surface of the object. 

25 21. A method according to claim 19, wherein the reflectance (R) is linearized, preferably 
using the Kubelka-Munk transform (K/S=(1-R)/2R). 

22. A method of correcting responses representing measurements performed with a slave 
instrument of the kind measuring properties of an object by exposing the object to 
30 electromagnetic radiation, in particular X-rays, in.at least two spectral ranges and 

obtaining one or more object responses thereto, the responses being based on detecting 
attenuation and/or reflection and/or scatter of the electromagnetic radiation in/from the 
object by use of one or more detectors and are obtained in a form where they express 
properties either directly or via a transformation, said method comprising for an object 
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10 - 
and 



determining based on measurements with the slave instrument a pair of related 
responses (Q lcw s and Q htgh s ) representing measurements in the at least two 
spectral ranges performed with the slave instrument, 
determining a ratio [QJ Qhigh] 00 " employing a correcting function being a 
functional relationship between a ratio of related responses of the master 
instrument and comprising a sum of a plurality of terms, each term being a 
product of a correcting coefficient (B,) and powers of related responses (Q low s and 
Qhigh 8 ) of the slave instrument wherein each response being raised to a power 
being a positive or negative real number, or zero, 

providing Qhigh 00 " either by assuming that Qh iB h°°" is substantially equal to O^,, 5 or 
by use of a further correcting function correlating Qhigh 00 " with Q h igh S ; 



15 



calculating Q low corr as Qhigh 60 " * [Q.oJ QmT '• 
thereby providing a set of corrected responses. 

23 A method according to claim 22, wherein the further correcting function being of the 
form Qhigh 00 * = a-Qhigh 5 + p. 

24. A method according to claim 22 or 23. wherein the correcting function comprises 
20 terms of the following form Q^" 1 * Q hig h m1 . wherein n1 and m2 are real numbers and/or 

integers, and wherein n1 is positive. 

25. A method according to any of the claims 22-24, wherein the correcting function 
comprises at least three of the following terms: Q )ow . Qhigh, Qio* 2 . Qhigh 2 and Q IO w / Qhigh . 

25 

26. A method according to any of the claims 22-25, wherein the correcting function 
comprising at least three of the following terms: d™- Qhigh*. Qiow 2 *Qhi 9 h' Ofa* * Qhigh ; Qiow 

/Qhigh; Qiow / Qhigh 2 ! Qiow 2 /Qhigh 2 ; Qiow 2 / Qhigh 2 - 

30 27. A method according to any of the claims 22-26, wherein the correcting function is of 
the form: 
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* 



( Q, ow ^ 



= B,QL. +B 2 Q s hiBh +B 3 QL. 2 +B 4 Q s hiBh 2 + B 5 Q? W Q^ +B 6 QL 2 Q s hiBh + B 7 QUQ s hi , 



+ B 8 +B »o ! 



10 o 5 2 



+ B 0 



28. A method according to any of the claims 22-27, wherein each of the responses (Q) is 
5 an intensity (I), if necessary corrected with respect to dark current of the detectors. 

29. A method according to any of the claims 22-27, wherein each of the responses is a 
transmittance (T) being derived from intensity as a ratio between intensity resulting from 
measuring on an object and a reference intensity. 



10 



30. A method according to any of the claims 22-27, wherein each of responses is an 
absorbance being defined as the negative logarithm to a transmittance (A=-log(T)) such 
as logarithm base 10, the natural logarithm, or any other logarithmic function. 



Mow 



fW(low)-I dark (low) 1 
" g, °L I«,0ow)-Wlow) J 



and A blgb =-log 
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15 31 . A method according to any of the claims 22-27, wherein the responses are 
absorbances being determined by calculating 

I* (high) (high) 

wherein the intensities (I) are obtained in a measuring region of the slave instrument by: 
exposing an object in the measuring region to low and high X-ray energies and 
20 detecting with detectors the intensities IsampieOow) and UmpieChigh) respectively 

detecting with the detectors the intensities Idaik(low) and l da ii<(high) from said 
detectors when no radiation reaches them; 

and 

exposing said detectors to the low and high X-ray energies signals when no object 
25 is present in the measuring region and detecting lair(low) and l a ir(high). 

32. A method according to any of the claims 22-27, wherein each of the responses is a 
reflectance (R) expressing the reflectance from the surface of the object. 

30 33. A method according to claim 32, wherein the reflectance (R) is linearized, preferably 
using the Kubelka-Munk transform (K/S=(1-R)/2R). 
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34. A method of determining a physical quantity for an object by a slave instrument, the 
method comprising 

5 - determining for the object corrected nigh and low energy responses (Ohm, 00 " and 
Qiow 00 ") by utilizing the method according to any of the claims 22-33, 
determining the physical quantity by applying on said corrected responses a 
calibrated functional relationship between Qhigh 00 "" and Qiow 00 " and a physical 
quantity. 



10 



35. A method according to claim 34, wherein the calibrated functional relationship being a 
functional relationship between aphysical quantity and a sum of a plurality of terms, each 

. term being a product.of a calibration coefficient (B,) and powers of related responses 
(Q,ow s and Q h .g h s ). wherein each response being raised to a power being a positive or 
15 negative real number, or zero. 

36. A method according to claim 35, wherein the calibrated functional relationship 
comprises terms being of the form: Q,„ w n1 * Q hi9 h m1 wherein n1 and m2 are real numbers 
and/or integers, and wherein n1 is positive, such as comprises terms being of the form: 

20 Q Iow . Q h(gh . Qtow 2 . <W and Q low / Q^, preferably comprises terms of the form: CW Q ht9h ; 
Q IOW 2 *Qhigh; Q low * Qhi 9h 2 ; Q^/cw.; Qi™ / <W; cw 2 /Qhigh 2 ; CW 2 / Qw- 

37. A method according to claim 36, wherein the calibrated functional relationship is of the 
form: ^ 
F(Q) = B,Q? ow + B 2 Q s hi8h + B 3 Qf ow 2 + B 4 Q s high 2 + B s Q^.Q s hiBh + B^jQ^ + B 7 Q? 0W Q s hi6h 



9 q; 



high Vhigh 



Q s 



high _ 



+ B r 



38. A method according to any of the claims 34-37, wherein the calibration model is 
obtained by exposing the master instrument to a plurality of well-defined objects. 

30 39. A method according to claim 38, wherein the well defined objects are defined in the 
sense that the physical properties of the object have been established by a chemical 
process, such as an officially recognized reference method for the determination of the 
requested physical property. 
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40. A method according to any of the claims 34-39, wherein each of the responses (Q) is 
either 

- an intensity (I), if necessary corrected with respect to dark current of the detectors; 
5 - a transmittance (T) being derived from intensity as a ratio between intensity 
resulting from measuring on an object and a reference intensity; 
an absorbance being defined as the negative logarithm to a transmittance (A=- 
log(T)) such as logarithm base 10, the natural logarithm, or any other logarithmic 
function; 

10 or 

a reflectance (R) expressing the reflectance from the surface of the object, the 
reflectance (R) is preferably linearized using the Kubelka-Munk transform (K/S=(1- 
R)/2R). 

15 41. A method according to claim 40, wherein, in case the responses are absorbances, the 
absorbances being determined by calculating 

• Alow = " l0g '°L UOow^WOow) J Ahi <» - l08 '°L l*(Mg»-I**(high) J 
• wherein the intensities (I) are obtained in a measuring region of the slave instrument by: 

exposing an object in the measuring region to low and high X-ray energies and 
20 detecting with detectors the intensities Isampie(low) and Isampie(high) respectively 

detecting with the detectors the intensities l da ik(lowj and Idark(high) from said 

detectors when no radiation reaches them; 

and 

■ - exposing said detectors to the low and high X-ray energies signals when no object 
25 is present in the measuring region and detecting UirOow) and l a ir(high). 

42. A method of using a slave instrument for determining physical quantities, such as the 
fat content, of an object, such as food or feed, by use of dual X-ray.radiation, said method 
comprising: 

30 - scanning substantially all or all of the object by X-ray beams having at least two 
energy levels, including a low level and a level being higher relatively thereto, 
detecting the X-ray beams having passed through the object for a plurality of areas 
of the object; 

for each area of the object 
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- determining the object's response (Q low ) at the low energy level and the 
object's response (Q hl g h ) at the high energy level, 

- correcting the responses so determined by utilising the correcting method 
according to any of the claims 22-33, 

5 and 

- determining the physical property by utilizing the method according to claims 34- 
41. 

43. A data processing system for providing a correction for a slave instrument, said 
10 system utilizes sets of responses being based on detecting attenuation and/or reflection 
and/or scatter of electromagnetic radiation, in particular X-ray, in/from a.object exposed to 
said electromagnetic radiation in at least two spectral ranges, the set of responses 
comprises one or more pair of related responses (Q^ and Qwgh 8 ) representing 
measurements performed with a slave instrument and a set of responses comprising one 
15 or more pair of related responses (Q l0 w m and Q hish m ) representing measurements 
performed with a master instrument, said responses being obtained for a plurality, of 

stable objects and 

to each pair of related responses of the slave instrument corresponds a 
pair of related responses of the master instrument, 
20 - and to each element in each pair of responses of the slave instrument 

corresponds an element in the corresponding pair of responses of the 
master instrument; - 
said data processing system comprising 

means for accessing memory means wherein the responses (Quw m and Qhi B h m ) of 
25 the master instrument and/or the responses (QuJ and Qhqu) of the slave 

instrument are stored, 

means, such as processor means, for determining based on the sets of responses 
a correcting function being a functional relationship between a ratio of related 
responses of the master instrument and a sum of a plurality of terms, each term 
30 being a product of a correcting Coefficient (B,) and powers of related responses 

(Qto* s and Q hi g h s ) of the slave instrument wherein each response being raised to a 
power being a positive or negative real number, or zero, thereby determining a first 

set of correcting coefficients (B 0 ; B,; B 2 ) being multiplied on each of the terms, 

means for storing the first set of correction coefficients (B 0 ; B,; B 2 ). 

35 
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44. A data processing system according to claim 43, further comprising: means for 
determining a further correcting function being a functional relationship betweena high 
energy response of the slave instrument (Q hlgh 8 ) and related high energy response (Q hlgh m ) 
of the master instrument, thereby determining a second set of correcting coefficients (a; 

5 p). 

45. A data processing system according to claim 43 or 44, wherein each of the responses 
(Q) is either. 

- an intensity (I), if necessary corrected with respect to dark current of the detectors; 
a transmittance (T> being derived.from intensity as a ratio between intensity 
resulting from measuring on an object and reference intensity; 
an absorbance being defined as the negative logarithm to a transmittance (A=- 
!og(T)) such as logarithm base 10, the natural logarithm, or any other logarithmic 
function; 



10 



15 or 



a reflectance (R) expressing the reflectance from the surface of the object, the 
reflectance (R) is preferably linearized using the Kubelka-Munk transform (K/S=(1- 
R)/2R). 

20 46. A data processing system according to claim 45, wherein, in case the responses are 
absorbances, the absorbances being determined by calculating 



A low 



= " lo8,0 L J WBh " L i*<M0-i-<W> J 



25 



wherein the intensities (I) are obtained in a measuring region of the slave instrument by: 
exposing an object in the measuring region to low and high X-ray energies 
and detecting with detectors the intensities Isampie(low) and IsampieChigh) 
respectively 

detecting with the detectors the intensities Inflow) and l da rk(high) from said 
detectors when no radiation reaches them; 

and 

30 . exposing said detectors to the low and high X^ray energies signals when no 

object is present in the measuring region and detecting l alr (low) and l a ir(high). 

47. A correcting system comprising a slave instrument for obtaining responses and a data 
processing system for correcting the responses, the responses representing 
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measurement performed with the slave instruments and the responses being based on 
detecting by the slave instrument attenuation and/or reflection and/or scatter of : 
electromagnetic radiation, in particular X-ray r in/from a object exposed'to said 
electromagnetic radiation in at least two spectra! ranges, the set of responses comprises 
5 one or more pair of related responses (Q^ and Q Wg h S ), said correcting system comprises 
processor means for determining the one or more pair of related responses 
(Qiow s and Qwgh 5 ) based on measurement on an object with the slave 
instrument 

means comprising processor means adapted to perform a correction of 
10 responses by Utilizing a correcting according to any of the claims 22-35, said 

processor means.comprises 

means for accessing memory means storing a first set of correction 
coefficients (B 0 ; B,; B 2 ) 

processor means for determining a ratio [Q tm J QwghF 0 " by the correcting 
15 function; 

processor means for determining the corrected high energy response 
Qh\Qh° Tr by the further correcting function; 

and 

processor means for determining the corrected low energy response 
20 by multiplying [CW Qhigh]^ by Qwgh^ 

48. A system according to claim 47, wherein each of the responses (Q) is either: 

an intensity (I), if necessary corrected with respect to dark current of the 
detectors; 

25 - a transmittance (T) being derived from intensity as a ratio between intensity 

resulting from measuring on an object and reference intensity; 
an absorbance being defined as the negative logarithm to a transmittance 
(A=-log(T)) such as logarithm base 10 r the naturat logarithm, or any other 
logarithmic function; 

30 or 

a reflectance (R) expressing the reflectance from the surface of the object, 
the reflectance (R) is preferably linearized using the Kubelka-Munk 
transform (K7S=(1-R)/2R). 



49. A system according to any of the claims 43-48, further comprising storage means 
wherein a set of responses (Q l<w m and Q Wgh m ) for a set of stable objects measured on a 
master instrument are stored and /or storage means wherein the first set of correction 
coefficients (B 0 ; Ba ) and/or the further correcting function is stored. 

50. A dual X-ray instrument comprising a system according to any of the claims 43-49 
adapted to carry out a method according to any of the claims 1-34. 
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